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(57) [gift] «2"-5©il8rCi&S) . 

&ffc<bLT??ftU Xf? T^^'U-^CC&ft. :T*M3J 

©m o c v d K.tmmis&-cmm'c^ *«ts&#fa&!i 
tib-aes ( i ) -cmzti z>m®&m$k 

ut i] 

Hi ' 

R3 

(5$*. MttT i */c«Z r-C*0 : R t . R» . R,*J 



1 

i ] Tie-la^ ( i ) rasn^w«^iii 

[-ffc 1 3 



f 3 /RJ 




(iW> M«T i SfcttZ r-C*«3 ; R,> R,. R,*$ 
iO : R,BS^S&£fcH*/£KC 1 - 4 rJl'*Jl'r*«J ; m 
«2~5©g&-C*6) . 

»<t-f *§ii*« i iB*s©**a£Jil§{*. 

[I»*S3 ] Tte-®5£ (II) */c« (III) ©&« 
{b£»£TiB-ia5£ (iv) ©7 5Wb^ti 1 : 4~ 

$8C& ( I ) ©«&&fifS#©S¥j§;*r£ : 

M (NR,) , (II) 
M (OR' ) , (III) 
HO- (CRjR,) ,-NR t R 2 (IV) 

0:R a . Ri» R 5 . feitm.tt&^BLSfcHS/cttC 
t^TJU+Jl/t?**) ; m«2~5<D^-C*-S) „ 
[Ht3j3S4] MfB£JS<b^J#. ff>fh7 (S^x 
3MUTS>) , y^3--)Af r 7 (i?x?-;l<TS 

h 7 r K*> 6 ft-£>gfa>6jira:tts c 4 £#S4 1 
5] BUlBT 5 Xbo^Jrt 1 . n. N-y>^^ 

r s >-c* -s c «t -r &n#m 3 iBtg©^a. 

[ftWOI 6 ] S»Jft^ 1 ©«MlB-«^ ( I ) omm&JM 
0 ~ 3 0 0 •C©Sffi-C£Wfc 3 ti- -SXfi <b . £l£ L/ fclift 

*3 o o~6 o o*c©iag(c]t)n^i/fcSg«:SM$-a'^ 

[Ht*J®7] B?tB^S^t«J*i. WkyAaiOA* 



(2) #112 00 0-3 5 1 78 4 

2 

3A^#*-h (BST) . Ifii^l^*- h?* *- r 
(PZT) . * hOf'JAtr^V^f h (SB 

T) . tf*v*5>*>3 L £*- r (BLT) fcJrcX-f 

» h •>9A£Kfbs7*=i2.r (ysz) frhtazmfrh 

[000 1 ] 
[0002] 

[fit*©e$B] ¥ag<*st^#i**a<bu 
tstcotir. ^ft^©SJtcc*j^r»^fi£K:ffl 

•5. CCJ^&^fcKf&DT. DRAM (dynamic rand 
om access memory) + ^UH-icm^^tli^V V 

ax yu>?-VA?-ii*- h (bst) . ss^mtM* 

'J (ferroelectric random access memory. FRAM) 
KI&fl33n-5iS^l'=J^- r^**- h (PZT) . * 
20 ha>^-5Afcrxv^^a?^- h (SBT) . 

7>*>^**-r (BLT) tt£®ttBt*tm*<l:tf 
A 'J h';fASS^^-7 (YSZ) . TiO.fe 
JrtfZ rO,«c<if(SD^IRII{b«i4snASti-C(r»«. C© 

y. -Y^>tr-Ax/N-2»^ si&fSft^ea ( re 

active co-evaporation) . Wt5^S7>^ffi (MOD, 
Metal Organic Decomposition) . LSMCD (Liquid 
SourceMisted Chemical Decomposition) , V—V—T 
-f\y— isals. MOCVD (Metal Organic Chemical V 
30 apor Deposition) ©<fc 'jte&ffi&m^XW&StlZ. 
[0 003] C ftfc© 5 *> . Wt^JKfc^MtBfiSSS 

(mocvd) it, — m±.<omm&mmmmt&®i: 
vmimfc<Dmmtcmm*mf&-r2>T.mv$>z>. moc 

ifir>X. MOCVDBDRAMteiyFRAMOi^ft 

[0004] — jkwjcc v Dffiirr&{*«. isc^»n> 
**es. argils, imoftooead. ffi 

S*S*x-So L/*>L/. CVD«CfliC»enS«£*©W^ 

K. /8-i?^F^- h«^<©RUISj&£WrS. fci^. 
Pb (C,H,) ,©£ ^^HT^+^ttSttfcJ: 
50 cX«^tt*i*«3, #ST^^ + ->KtiS«K:&®-c* 
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200 0-3 5 1 784 



-cm#~e$>ztcit>w(®.^< l c<^t\,>'>r$m&$>z (£& 

[Anthony C. 3ones6> Journal of the European Cera 
nric Society. 19(0999). 1431-1434] #M) . 
[0 00 5] £/c t Ti (O'Pr), (0'Pr = YV 

0. Ti (O'Pr), (tmhd), (tmhd=tetra 
methyl heptanedi onate, f J-Jl^^ — 
h) ©i§£«. T ilMtolffi«$K:fi«9WI:K:J:o-CT 
i ■£m&&$£it-?Z>t\<*'>fmifid>Z> (J -V>a>ta 10 
>. Electrochemical and Solid-State Letters, 2(10) 
(1999), 507-509) . 
[0 006] 

[&3B#S?&L«fc5£-fSifS] l/fc^ot, *mi<D 

mo c v d (ctt^wfis-caffl-c # 

[0007] 20 
[aWI*«!*-r4fc«E)©*S3 #lffl©--tt««:J:ti 

Ht. TIB-®S ( I ) r£3ti*tttt^lltt*satt3 

n& : 

[0 008] 

[<b2] 



M I II HIM III II Mil A/r M. in. ,!,,,.„„ . _ 

R 2 f ^ ^ R, 

^ftr 0 * "o 



83 R2~N~f 
Rl 



f 

■ft** 



R3 



a) 



[0 0 1 1 ] *¥m<D2hlc«!l<OB&K.J:tUi. Uffi- 
8B£ ( I ) ©W^KSt***. ££Sl!i?iJ-jK:<fe©*rt&& 
nnfrig{*i£€>(c s 20-30 o-c©iaa-c»{b$-ii-5 
lit. &fS,Ltcmm l i3oo^6oo'c<omLK.mm 

[0 0 12] 

-r s. ##&«ju©-*&5£ ( i ) <Dmmsm#<D 
$iA>fc©«. ^*i^nTte-®S; (v) - (vii) v 

^SftS, r-7 (WWTS y^D^<*'> 

K) (Ti (dmap),) . (WW 
TS^Xr+S/F) (Ti (dmae),)^^ 
3--)An5 (Wf*7?-/xH i J'F) (Zr 

(dm a e) <) -C£>£. 

[0013] 

Ub3] 

|^^N<CH3)2 
M/ 



30 



(CH3)2N 




N<CH 3 )2 



(CH3>2N, 




(V) 




N(CH3>2 



O = O 




(CH J)^N »■» Zp — N(CH 3)2 

1 f \ 




<CH3)2N 




(VI) 



[0 00 9] (S#j s MIST i $fc[JZ r "£*£>•) : 
R,. R,. R,:te<£0 c R 4 «§*&£KH*fc«C 1 _.,T 
;W*Jl/-C£> •) ; m«2~5©ISS5cr*-5) „ 

[ooio] x&womom&ic ctn«. Tia-i&ss 40 

(11) */c« (in) ©£SHbi^J*Tfe-fl&5£ (iv) 
©T SXb^i 1 : 4~1 : 5 ©WlfCWti^* 

^t?«^ i iffiomu-mz ( i ) ©#«i#igs§<*© 

M(NR,) 4 (II) 
M (OR' ) , (III) 
HO- (C Rj R, ) . - NRi Ri (IV) 
<SW. R*$J:t>'R* i*&*%£L< l cC 1 -.T}l>*)l-eib 
0 ; R,> Ri , R a> fcitfRai&^&itKHgfcttC 50 




N(CH3)2 



(CH3)2N 



' it. 

V 



£7 



(CH 3 )2N 




N(CH3)S 




(VII) 



[0014] *^©-fi$S; ( 1 ) ©.bt^j.i. > 
S/cti^JU^-^Ajt^^— (iv) ©75>(b^ 



(4) 

5 

«iisj63*ri8tr*cia&«r**. 
tools] *m}fcto^xm^%tiz : ?'2>£tcizi' 

jla^Ait^mt. HttSC (II) Ztcte (III) (Dit 
>) , i/Jl/D^^Af b"? (^i«7 5» > 

N. N-^^O^V^7^X N, N- 
[0016] *%W(D^b^<DKigW:ffll^e>n^^jS5 10 

tct7L\z. h^^>. ^>£>&<t;r* 

&o (II) $/ctt (in) ©£K<fc^1S*5J:tf— 

«S5£ (IV) <DT 5 >{t^B5«\ 1 : 4-1 : b<DW&<D 
*JUJfcrttJBSft*. Sctiulsltm&ttttl 5-2 0BMH 

mt-r^t. swtirz-mz ( i > ^W9o% 

[0017] *«M©HB« ( I ) (DWS&mit&to 

SHBtt, il^<DMOCVDffi€:ffll^r, ^KBWfcftfci 
7L\£T i 0 2 , Z r O, (Anthony C. Jones6, Chemical 
Vapor Deposition, 4(2)(1998), 46-49) fccfctf-f v b 
VO^mitiy^-T (YSZ) (C. Dubourdieu6, 
Thin Solid Films, 339(1999), 165-173) *>6tt4«J 

A*£*-r (BST) (W • ^3>ba>6> Electr 
ochemical and Sol id-State Letters, 2(10) (1999), 50 
7-509) , IS^n*- r?-£*- h (PZT) (Anthon 
V C. Jones 6, Journal of the European Ceramic Soci 30 
ety, 19(1999), 1431-1434) % XFP>^»?A^7X 
— h (SBT) (C. Isobe6, Integrated Ferroe 
lectrics, 14(1999), 95-103) % t^X^* ^ >^ £ 

b (blt) frht*zmm*m&?z><Dt<tmm-c& 

So 

[0018] *^^r*JST^CC*/c 0 . *^(DW^ 

VDXSlt 2 0-3 0 0 o Cr*^©Mlg(**M<t3 
toSU/c^»^IET,fe<!:^tf0. l-10to 
rrt 300-6 0 0°C, i0^b<«400-5 40 
5 0 WMI&L^«©*TOc + + VT*fXtti>(fCffi 

[0019] mmmtMlSCD'^ »; > (bubbling 
delivery) $fc&i?S{*i£tti (liquid delivery) 

P77XTHF) , n-^Jl/T-fef*- htt£<DW«l 
ffiBKr*«Lr*>J:^. so 
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[0020] ^fmicm^ztizmmz. mn<Disv ? 

>SS, fc^tfPt. I r. I r0 2 , Ru. RuO. 
S rRuO s 4<!:t3-f-^>y$h/ci/';3>ifi4 

[002 1 ] 

[002 2 ] 9mW 1 : T i ( d m a p ) 4 (D£fi§ 
(1) 

Ti (O'Pr) « (**>^r^>fV^a#*->F) 
(18. 4 5 6 5mmo 1 ) £&7K^*1f> 1 5 0 

T^XDPMA) (30. 76ml, 2 6 Ommo 
1) £tfc*CCjjn*/c e B^«l«r2 0B$fffl3flfcOfcf& # 

S/c. Cft£l 50*Cr^SLT, Ti (dmap) 4 
LTf#/c (iR^> 9 0%), 
[0 02 3 ] C<DJ:5&COTf#6;h,fcT i (dmap) 

To 

[0024]^ NMR (CDC 1, 3 0 0MH 
z) : S4. 6 1 ( t , CH 2 . 8H) .2.43 

(t, CH„ 8H). 2. 20 (s, CH 3 . 24 
H) . 2. 90 ( t , CH 2 , 8H) . 

[0 0 2 5 ] nmffl2 : T i ( d m a p ) <<D$m 

(2) 

Ti (NE t 2 ) 4 (**>?• r -7^x^1/7 5>) (2 
1. 8 7 6 5mmol)?:i*^ : !r1f>15 0ml 
fcftl*.ft:f** cnctN. N -i^y mzfujis-Jir ^ 
> (DPMA) (3 0. 7 6ml, 260mmol)£ 

It. $$ETFX&m*mik\sXT i (dmap) 4 ^ 
fecDjS^iUrff/c (iR^>9 0%) . 

[002 6] X H NMR(CDC 1 3 3 0 0MH 
z) : £4. 61 (t, CH 2 . 8H) .2.43 

(t. CH 2 , 8H) , 2. 20 (s. CH a , 24 
H) . 2. 90 ( t . CH 2 . 8H) . 

[0 02 7 1 ^3 :Ti (dmae) 4 <D»it 
Ti (O'Pr), (lOg, 35mmol) Srfcl*^* 

i 5 om i icmz-tc&. cnccN. N-^y*;ux 

£y—;l/TS> (DMEA) (12. 5 gr > 140mm 
o 1 ) £&*tefln;L*: 0 iSi^j&2 0 BtfflSSSLfcfS, 
?&iPU/c 0 ^S4«)ET"C^*UrT i (dmae) 4 

*aweoiR#iO"c»te (ir^>9 o%) . 

[002 8] l H NMR (CDC 1 3 3 0 0MH 
z) : £4. 34 (t. CH a . 8H) .2.55 

( t. CH J( 8H) . 2. 2 8 (s. CH a . 2 4 
H) o 

[0 02 9] *SS^|4 :Zr ( d m a e ) 4 <DS&§ 



Ti (NEt 2 ) « (^J^^^Arh^ (is**>i,T ^ 
») (24. 68g v 65mmol) 4*11* h JUx > 

i 5 o m i ccsniifcfft* cn*CN. N-l> 

-;l/7$X26mL 2 6 0 mm o 1 ) leffiT 
L/Co «^*2 0B»HBIiftLfc«. *S*Pl//c 0 ?S«4 
2gET"C^L/-CZ r (dma e ) 4 Zf8&<Dm#£ L 

[0 0 3 0 ] C<D£')(tCLXnhtltcZ r (dmae) 

4 <d t g a fl^* m 2 cc^r . 

[003 1 ] l H NMR(CDC1 3 30 0MH 10 
z) : $4. 09 (t, CH„ 8H) . 2. 48 

(t, CH 2 . 8H) . 2. 1 6 (s. CH 3 . 24 
H) . 

[003 2] ram i : tt$£ttrafe 

S3 (a) WC«3 (b)tt. ^ti^n-2 5°C*5<fc 
t>*6 0°Cr$J^b/cT i (dmae)^NMRX^^ 
h;W*7nTo 03 (a) fc<fct>*0 3 (b) frhftti>Z>& 
*)kc % -2 5'CT»J5£L/cT i (dma e) 4 ©NMR 
X-n:^ h;U«6 0 4 C"Ca'JSL/c*>(Dil^Dr^)6o U/c 

*^OWt5^ilii*«6 0 o C-C^StcSS-C 20 

[0 0 3 3] lttm 2 :@I»«f 
H4Ha6tt**veilT i (dmap)«. Ti (dm 
ae) 4 WZr (dmae) 4 ©il^h^ 

B4--Ei6*e>##>5<fc5ec, -en-enT i (dm 

ap) 4 , Ti (dmael^Zr (dmae) 4 
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<D#^SfcMl£T£fc*-*r&S4 5 7. AQlto&U 
[00341 KWI3 :MiSg 

mmm*. «*asaiis©«te. 200-260 wai 

{bt^Ci^S^n-Sc ilfcJ:c;2^^^J:^ 
fc. ^(Dfffi^I^tftSTi (dmap) 4 *J 
J:yZr (dmae) A 2 0 0 — 2 6 0 'CcDiaS^I 

[003515E H7«:*5C>rfflBB-c*snrt*4J: 
5K\ TEHBSS (VIII) £>Z r (TMDH) « (^ 
^•)A7-F7^-2, 2. 6. 6 -f* h 5-*?^- 
3. 5 — »3 5 0 Wl:<DiBfiT?fUt 
tSfcACVDiiltawftK 3 6tc, ffcoft 
*CDfg|gftr^STIB-jiaS; (DO ©Z r (TMDH) 

(0 1 Pr) , (i/;l/3^A-2, 2. 6. 6-f F7 

3, 5-^^*>^*>- h y-/y#*^F) 
tt2 50-crafbT4# (07. n*§o , iiaritt-c 

foZtctb. MOCVDCCfl|CiS»^«:««l0a^*5«U 

[003 6] 
Hfc4] 



(6) ^20 0 0-3 5 1 784 
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(CH 3 )3C 0 0 



0 o 
(CH3» 3 C C(CH3) 3 



0 0 

(CH 3 )3C I || C(CH3)3 



(VIII) 



(CH3)3C vC(CH3b 



H3C O 0 CH 3 

I \ / I 
HCO — Zr OCH 

I I I 

H3C o CH 3 
CH 
^ \ 
H3C CH 3 



(IX) 



[0 03 7] t*IS0«4 :«JSli« 
*ti?timMm3$sJ:V4'CM3kLtcT i (dmae) 
.WtfZr (dmae),*ffll>tMOCVDK,|:t)I 
S±CCT i 0,*$J:l>'Z r CfSJgSrJ&SL/c. C<Df&> 

mizmm&mmttvmtum (tutsiag) »2 50 

*C> Ar/O,B30 0/3 0 0 (seem). iiRB# 
IBB2 0 5K BJi8{*©?g&B0. 2M (THF*) "C* 

[003 8]i8 (Ti (dmae),) *$<fcO*09 
(Zr (dmae),)B. g«iafi*^{ 

[0 0 3 9 ] S8*e>^4«fc^«:, Ti (dmae) 

0 0 'CV%m&&&&*± K2>1)K *<D'& 5 0 0 *C* -C 

X, Ti (dmae) ,ttS^$>III:Mt5fc 

fc. HQ*6#*>&J:9tc. Zr (dmae),4ll> 
-C^b^Jl-a-^AK^Mig-rSti^. ^4 2 5*C-CS5 
^WSeSSL^t. btcW-?X> Zr (dmae),i> 

[0 04 01 ^P95 : B STSSBI<E>*i8i 

mmwt^-cmmm^xmmbtcT i (dmae),* 



m>5MOCVDKj:0P t/TaOx/Si 0,/S 
i»«±&CBST»lg£J&li£l/;fc. C©^ Bafc.fctf 
S r <Dm&®mt LtB, B a (thd), L*s«fctf S 
30 r (thd),L (thd = 2, 2, 6. 

^JU-3. 5-^7*>^**- K L=PMDT) 4 
B a : S r : T i ©*;UJt* 1:1: 2 5C&-SJ: 
^(CiSgiSO/c. i&SB. mmU&2 7 0-C, Ar 2 
OOsccm. O, 400scci. N.O 400 s 
c c m. te <ty ! SffiiaStt4 OO'C-5 0 0 -CCD^ftT 

[ 0 0 4 1 ] 0 1 0 B. &&<DUmc£2,±&m'P<D7 
i^*JitXBST)®CDfiSSiiS<D^b*^-r„ 01 0 
*>6^S«t^{C. 4 2 0~4 8 0 o C©aSKH-CiSl> 

40 j&gjigfc^u t i ^weBc©jas®H-c*5*j«fc-e 

[0 04 2] Lfc**-?t\ *^©a^JB. 

[Ml) *%W<Dm&ffll-cm&LtcT i (dmap) 

,©TGAft^*7^-ria. 

[02] XmUDmrnMAX-MlkLtcZ r (dmae) 
,©TGAi84ita 
50 [03] ^mM(Dmmm3-cm&LtcT i (dmae) 
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[H4] *«?IOll*fiWir«JSbfcT i (dmap) 
[0 5] *^CD|liS^3rSj§L/cT i (dmae) 
[H6] *«W©SI*W4r«JfiL/teZ r (dmae) 
[07] Sa^WtS&B^ttCDTGAft3l9*^Ho 



(7) ^132 0 0 0-3 5 1 7 84 
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* CH8] *^a^at«3riail/teT i (dmae) 
4 ^:fflC^CVDXg«:*5lir, S«afiCC<J:&T i O, 

[09] *»^<DSIifiW4'C»igl/3rcZ r (dmae) 
«*flH>/cCVDXgCCfet>T, SffiSStC^SZ rO, 

[01 0] #»E©3ttW«3T««lyfcT i < dma 
* S Ta»iIKfc <fctf T i ^Wfitf^t^-f 0 O 



[01] 



[02] 





aa a?) 
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[04] 



(a) 
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